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(54) ROM image processing when supply of electric power is interrupted 



(57) Disclosed is a method of processing a ROM im- 
age when the supply of electric power to a laser printer 
is interrupted during the downloading of the ROM image 
to a flash memory. According to this method, if the ROM 



image is abnormally downloaded to the flash memory, 
the ROM image can be re-loaded to the flash memory. 
Accordingly although the ROM image is abnormally 
loaded into the flash memory in the laser printer, it is 
possible to use the laser printer as normal. 
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Description 

BACKGROUND TO THE INVENTION 

[0001] The present invention relates to a nnelhod of 
processing a ROM innage when the supply of electric 
power to a laser printer is interrupted. 
[0002] Generally, a laser printer performs accurate 
operations and communicates with a computer. The la- 
ser printer has various functions, for example emulation 
modes such as KSSM. PCL. and the like. Thus, the laser 
printer has a separate microprocessor to perform print- 
ing according to a BIOS which is stored in a ROM. In 
general, the BIOS is stored in a once-programmable 
ROM or an erasable and programmable ROM 
(EPROM). The ROM in which the BIOS is stored is not 
damaged so long as physical impact is not sustained 
and the data stored in it are preserved even it the supply 
of electric power is interrupted. 

[0003] As described above, according to the present 
invention, the ROM image can be freely read from the 
ROM and written onto a flash memory, preserving the 
recorded data even if the supply of electric power is in- 
terrupted. If bugs which are found in the BIOS are cor- 
rected or the BIOS is upgraded after the production and 
sale of the laser printer, the user can obtain the correct- 
ed BIOS or the upgraded BIOS from a manufacturer 
through a communications line or an Internet site so as 
to change the BIOS having the bug or the old version of 
the BIOS to the corrected BIOS or the new version of 
the BIOS. Accordingly, product reliability can be in- 
creased. 

[0004] It has been proposed to download a ROM im- 
age to a flash memory of a laser printer The printer is 
provided with a RAM and the flash memory. The laser 
printer has the ROM image which is downloaded from 
a computer through a parallel port and stores the ROM 
image in the RAM. When a header is searched for and 
found in the ROM image, an ID field is red from the head- 
er. A flash memory changing table is set for a sector to 
be changed according to the ID field. Then, recorded 
data are deleted from the sector of the flash memory 
and the ROM image which is stored in the RAM is copied 
to the sector of the flash memory. However, this method 
of downloading the ROM image to the flash memory of 
the laser printer only works when electric power is nor- 
mally supplied for the laser printer. 
[0005] If, while the program which is recorded in the 
BIOS area of the flash memory is being deleted so that 
the laser printer can down-load the ROM image to its 
flash memory, the supply of electric power to the laser 
printer is interrupted, the program which is recorded in 
the boot area may be in part deleted. Accordingly, even 
though electric power is restored to the laser printer, the 
laser printer cannot be operated because the program 
in the boot area cannot be pertormed due to its partial 
deletion, in spite of there being a jump code in the boot 
area to the BIOS. 



[0006] If the supply of electric power to the laser print- 
er is interrupted before the BIOS ROM innage in the RAM 
is copied to the flash memory, after the program which 
is recorded in the BIOS area of the flash memory is de- 
^ leted. even though electric power is restored to the laser 
printer, the laser printer cannot be operated because the 
data which are recorded in the BIOS area have been 
deleted, in spite of there being a jump code in the boot 
area to the BIOS. 

[0007] Moreover, if the supply of electric power to the 
laser printer is interrupted during copying of the BIOS 
ROM image from the RAM to the BIOS area of the flash 
memory after the program which is recorded in the BIOS 
area of the flash memory is deleted, even though electric 
power is restored to the laser printer, the laser printer 
cannot be normally operated because the ROM image 
is incompletely downloaded to the BIOS area, in spite 
of there being a jump code in the boot area to the BIOS. 

SUMMARY OF THE INVENTION 

[0008] The present invention is designed to address 
these difficulties. It is an object of the present invention 
to provide a method of processing a ROM irnage when 
the supply of electric power to a laser printer is interrupt- 
ed during down-loading of the ROM image, in which 
even if the ROM image is abnormally loaded to the flash 
memory due to the interruption of the supply of electric 
power, the ROM image may be corrected so that the 
laser printer can be normally operated. 
[0009] Accordingly, the present invention provides a 
method of processing a ROM image when the supply of 
electric power to a computer peripheral is interrupted, 
comprising: 

checking whether or not the ROM image is normally 
recorded in each of a plurality of program regions 
of a flash memory of the computer peripheral; 
setting the computer peripheral to a normal mode 
when it is determined that the ROM image is nor- 
mally recorded in each program region; 
setting the computer peripheral to a down-k>ad 
mode when it is determined that the ROM image is 
abnormally recorded in one of more program re- 
gions; and 

when the computer peripheral is set to the down- 
load mode, reloading the ROM innage into at least 
the said one or more program regions of the flash 
memory. 

[0010] Checking whether or not the ROM image is 
normally recorded in each program region may com- 
prise detecting a check word in that program region. The 
check words may be recorded at the beginning and the 
end of the program region. 

[0011] Preferably, checking whether or not the ROM 
image is normally recorded in each program region in- 
cludes determining the state of the ROM innage from the 



75 



20 



2S 



30 



35 



40 



45 



50 



BNSOOCID: <EP 091B2B7A2J.> 



2 



EP 0 918 287 A2 



following: 

a first state in which the program region is partially 
deleted; 

a second state in which the prograni region is fully 
deleted and not re-written; 

a third state in which the program region Is partially 
re-written; and 
a fourth state. 

[0012] The ROM image may be re-loaded by: 

down-loading the ROM image through a parallel 
port to a RAM; 

determining whether or not a header is included in 
the ROM image stored In the RAM; 
reading an ID ot the header when the ROM image 
which is stored in the RAM includes such a header; 
setting a table of changes for the flash mennory ac- 
cording to the ID; 

checking whether or not it Is determined that the 
header is included in all regions of the ROM Image 
stored in the RAM; and 

copying the ROM image to the flash memory ac- 
cording to the states of the ROM image when the 
detecting of the header is complete throughout all 
region of the ROM Image stored in the RAM. 

[0013] Preferably, when the ROM image of one or 
more program regions is in the first state, the ROM im- 
age stored in that or those regions is deleted and the 
corresponding region or regions of the ROM image 
stored in the RAM is copied to the flash memory. Pref- 
erably, when the ROM image of one or more program 
regions is in the second state, the corresponding region 
or regions of the ROM image stored in the RAM is copied 
to the flash memory. Preferably, when the ROM image 
of one or more program regions is in the third state, the 
ROM image stored In that or those regions of the flash 
memory is deleted and the ROM image which is stored 
in the corresponding region or regions of the RAM is 
copied to the flash memory. 

[0014] The table of changes for the flash memory 
preferably has bits corresponding to sectors of the flash 
memory, which are respectively set to one when the cor- 
responding sector of the flash memory is changed and 
to zero when it is unchanged. 

[0015] The header may include a two byte header 
field which indicates that the ROM image is an image to 
be changed and a one byte of an ID field which indicates 
the kind of the ROM image to be changed. 
[001 6] Pref erably, the method is performed by execu- 
tion of a program stored in the boot area of the flash 
memory. The boot area of the flash memory may be pro- 
vided with: 

a routine for detecting whether or not the ROM Im- 
age is nomnalty recorded in the program regions; 
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a transmitting driver for storing the ROM image in 

the RAM after receiving the ROM image which is 

transmitted through the parallel port; 

a RAM driver for setting the table of changes for the 

flash memory by reading the ID after it is determined 

whether or not the header is presented in the RAM; 

and 

a flash memory driver for copying the ROM image 
in the RAM to the corresponding sector of the flash 
memory after the ROM image is deleted from the 
corresponding sector of the flash memory accord- 
ing to the table of the changes for the flash menrK>ry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 7] The present invention will now be described by 
way ot example with reference to the accompanying 
drawings, in which: 

FIG. 1 is a schematic block diagram showing an ap- 
paratus for loading a ROM image Into a laser print- 
er; 

FIG. 2 shows the structure of a conventional ROM 
map in the laser printer; 
FIG. 3 shows the boot area of the ROM map; 
FIG. 4 shows the boot area of a ROM map in a laser 
printer to which the present invention is applied; 
FIG. 5 shows a region starting check word and a 
region ending check word; 
FIG. 6 shows a header of a flash memory; 
FIG. 7 shows a table of changes for the flash mem- 
ory; 

FIG. B is a flow chart showing processing of the 
ROM image according to the present Invention; and 
FIG. 9 is a flow chart showing loading of the ROM 
image to the flash memory according to the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0018] FIG. 1 is a block diagram schematically show- 
ing an apparatus for loading the ROM image into the 
laser printer which has a flash memory. As shown in FIG. 
1 , the apparatus for loading the ROM image into the la- 
ser printer includes a microprocessor 1 for controlling 
the system generally according to instructions in a pro- 
gram which is stored in the flash memory, the flash 
memory 2 having the ROM inr^ge. such as BIOS and 
emulaton software stored in it to operate the microproc- 
essor 1 . a parallel port 4 through which the ROM image 
is loaded from a computer to the flash memory of the 
laser printer under the control of the mk^roprocessor 1 . 
and a RAM 3 in which the ROM image is temporarily 
stored. 

[0019] As shown in FIG. 2, the typical ROM in the la- 
ser printer has address areas which are arranged from 
a lower portion loan upper portbn in FIG. 2 and Includes 
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a boot area 6 which is firstly performed when electric 
power is supplied to the laser printer and a program area 
7 having a BIOS to control the overall operation o1 the 
laser printer and an emulation mode program for each 
emulation mode of the laser printer. 
[0020] As shown in FIG. 3, the ROM includes a boot 
area 6 which has a jump code 6 and a down load pro- 
gram 9 for loading the ROM image to the flash memory, 
and a program area 7 which has a BIOS 10 for control- 
ling an overall operation of the laser printer and an em- 
ulation mode program for each emulation mode for the 
laser printer. As shown in FIG. 4. the ROM of the present 
invention includes the same areas as that o1 the ROM 
in FIG. 3, except that its boot area has a detecting rou- 
tine 11. 

[0021] With reference to FIG. 3. when electric power 
is supplied to the laser printer, the microprocessor 1 
reads a jump code 8 in the boot area 6 so as to deter: 
mine whether the laser printer is presented either in a 
normal mode or in a down-loading mode. It the laser 
printer is in the normal mode, the microprocessor 1 
reads the BIOS in the program region, while if the laser 
printer is in the down-loading mode, the microprocessor 
1 reads a down-loading program in the boot area 6. On 
the other hand, a user may set a desired mode by push- 
ing a specified button on the laser printer. 
[0022] With reference to FIG. 4, according to the 
present invention, the detecting routine 11 is added to 
the flash menrK)ry before the sector of the jump code 8. 
The microprocessor 1 determines whether the ROM BI- 
OS and the emulation programs are normally recorded 
on each program area 7 in the flash memory 2 so as to 
set the operation mode of the laser printer. 
[0023] FIG. 5 shows a region starting check word and 
a region ending check word which are applied to the 
ROM image according to the present invention. As 
shown in FIG. 5. the check words 12 and 13 are each 
two bytes at the start and end of each program area 7 
in which the ROM image is down-loaded. The check 
words 1 2 and 1 3 Include an area starting check word 1 2 
indicating the start of each program area 7 and an area 
ending check word 13 indicating the end of each pro- 
gram area 7. Each of the check words 1 2 and 1 3 has a 
specified value. Each ot the check words 12 and 13 de- 
scribed will be limited to 55AA hexadecimal to help with 
understanding the present invention. Moreover, if the 
check words 1 2 and 1 3 are deleted from the flash mem- 
ory 2, they have a value of FFFF hexadecimal. 
[0024] As shown in FIG . 8, when electric power is sup- 
piled to the laser printer, the detecting routine 11 in the 
boot area 6 is performed. The detecting routine 11 de- 
tects the check words 1 2 and 13 throughout the program 
area 7 including the BIOS and the emulation programs 
in the flash memory 2 in step Si . Then, the detecting 
routine 11 checks whether the BIOS and the emulation 
programs are correctly recorded on the program area 7 
in step S2. 

[0025] When it is determined that the ROM image is 



normally recorded on all the areas of the flash memory 
2, the laser printer is set into the normal mode in step 
S5 and the microprocessor 1 reads the BIOS 10. On the 
other hand, when it is determined that the ROM image 
s is abnormally recorded in the flash memory 2. the laser 
printer is set to a down-loading mode in step S3, and 
down-loading of the ROM image is performed again in 
step 4. 

[0026] FIG. 9 is a flow chart showing steps of loading 
10 the ROM image to the flash memory according to the 
present invention. As shown in FIG. 2, the microproces- 
sor 1 receives the ROM image from the computer 5 
through the parallel port 4 by using the down loading 
program in the boot area 6 in step S6. The ROM image 
'5 is stored in the RAM 3 by the flash memory driver in step 
S7. 

[0027] As shown In FIG. 6. the ROM image which is 
down-loaded into the RAM 3 has a header 14 to the ex- 
tent of one sector of the flash memory 2. The header 14 
20 includes a header field 15 which has two byte in size 
and Indicates the image to be changed and an ID field 
16 which is two bytes in size and ridicates the type of 
the ROM image. 

[0028] In step S8, it is checked whether a header 14 

25 is detected which has a size corresponding to the one 
sector of the flash memory 2 after the ROM image is 
down-loaded into the RAM 3. In step S9, when the head- 
er 9 is detected in step S8, the ID field 16 which is po- 
sitioned after the header field 15 is read in step S9. 

30 [0029] The ID field 16 indicates whether the ROM im- 
age is either the BIOS image or any one image of the 
plurality of the emulation images. According to the ID 
field 16, the down load program in the boot area 6 sets 
a bit of the sector to be changed into one bit in the flash 

3$ memory changing table 17 as shown In FIG. 7, in step 
SlO. Then, in step S1 1, the down load program checks 
whether it has completed the detection of the header 14 
in all regions of the RAM 3. If the detecting of the header 
15 is incomplete, steps S8 to S11 are again performed. 

-^0 If the detecting ot the header 1 4 in alt regions of the RAM 
3 is complete, the Image which is down-loaded in the 
RAM is copied down to the flash memory 2 according 
to the flash memory changing table 17. 
[0030] The region of the program which has errors 
may have one of three states in step SI. The copying 
operation according to the three states of the program 
region is as foltows. The first state Is when the region 
ending check word 1 3 Is 55AA and the region starling 
check word 12 is FFFF in the program region 7 which is 

so detected, indicating that the supply of electrk: power was 
interrupted in the deletion step during the down-loading 
of the ROM image to the program region. The ROM im- 
age of the RAM 3 is copied to the program regran after 
deleting the data in the program region, in step 1 4. 

55 [0031] The second state is when the regton starting 
check word 1 2 and the region ending check word 1 3 are 
FFFF, indicating that the supply of electric power was 
interrupted before the step of copying the ROM image 
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in the RAM to the flash memory and after step of deleting 
the recorded data during the down-loading of the ROM 
image in the RAM to the flash memory. It is unnecessary 
to delete the program region. Accordingly, the ROM im- 
age in the RAM 3 is copied to the program region in step 
SI 5. 

[0032] The third state is when the region starting 
check word 1 2 is 55AA, but the region ending check 
word 1 3 is FFFF, indicating that the supply of electric 
power was interrupted during the step of copying the 
ROM image to the flash memory but after deleting the 
recorded data in the program region during the down- 
loading of the ROM image to the program region. There- 
fore, the ROM image in the RAM 3 is copied to the pro- 
gram region in step SI 7 after the recorded data is again 
deleted in step SI 6. 

[0033] Even though the ROM image may be abnor- 
mally down-loaded to the flash memory 2 because the 
supply of electric power to the laser printer was inter- 
rupted during the down-loading of the ROM image to the 
flash menrK>ry 2, the ROM image can be recorded in the 
flash memory 2 according to the present invention. 
[0034] In this method of processing the ROM image 
when the supply of electric power is interrupted, since 
the detecting routine is added to the boot area of the . 
flash memory to detect whether the ROM image is nor- 
mally recorded in the flash memory 2, the ROM image 
is reloaded to the flash memory 2 according to the de- 
termination of the detecting routine. Accordingly, mal- 
functions of the laser printer can be prevented 
[0035] Furthermore, since the method of processing 
the ROM image is provided even though the supply of 
electric power is interrupted during the down-loading of 
the ROM image to the flash merTK)rv of the laser printer, 
product reliability can be improved and the cost of after- 
sales service can be reduced. 

[0036] While the present invention has been particu- 
larly shown and described with reference to a laser print- 
er, it is equally applicable to a range of computer periph- 
erals. 



Claims 

1. A method of processing a ROM image when the 
supply of electric power to a computer peripheral is 
interrupted, comprising: 

checking whether or not the ROM image is nor- 
mally recorded in each of a plurality of program 
regions of a flash memory of the computer pe- 
ripheral; 

setting the computer peripheral to a normal 
mode when it is determined that the ROM im- 
age is normally recorded in each program re- 
gion; 

setting the computer peripheral to a down-te>ad 
mode when it is determined that the ROM im- 



age is abnormally recorded in one of more pro- 
gram regions; and 

when the computer peripheral is set to the 
down-load mode, reloading the ROM image in- 
5 to at least the said one or more program regions 

of the flash memory. 

2. A method according to claim 1 in which checking 
whether or not the ROM image is normally recorded 

10 in each program region comprises detecting a 
check word in that program region. 

3. A method according to claim 2 in which the check 
words are recorded at the beginning and the end of 

IS the program region. 

4. Amethodaccordingtoany preceding claim in which 
checking whether or not the ROM image is normally 
recorded in each program region includes deter- 

20 mining the slate of the ROM image from the follow- 
ing: 

a first state in which the program region is par- 
tially deleted; 

2S a second state in which the program region is 

fully deleted and not re-written; 
a third state in which the program region is par- 
tially re-written; and 
a fourth state. 

30 

5. A method according to claim 4 in which the ROM 
image is re-k)ading by: 

down-k>ading the ROM image through a paral- 

35 lel port to a RAM: 

determining whether or not a header is included 
in the ROM image stored in the RAM; 
reading an ID of the header when the ROM im- 
age which is stored in the RAM includes such 

40 a header; 

setting a table of changes for the flash memory 
according to the ID; 

checking whether or not it is determined that 
the header is included in all regions of the ROM 

45 image stored in the RAM; and 

copying the ROM image to the flash memory 
according to the states of the ROM image when 
the detecting of the header is complete 
throughout all region of the ROM image stored 

so in the RAM. 

6. A method as claimed in claim 5 in which when the 
ROM image of one or more program regions is in 
the first state, the ROM image stored in that or those 

55 regions is deleted and the corresponding region or 
regions of the ROM image stored in the RAM is cop- 
ied to the flash memory. 
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7. A method as claimed in claim 5 or claim 6 in which 
when the ROM image of one or more program re- 
gions is in the second state, the corresponding re- 
gion or regions of the ROM image stored in the RAM 

is copied to the flash memory. s 

8. A method as claimed in any one of claims 5-7 in 
^which when the ROM image of one or more program 
regions is in the third state, the ROM image stored 

in that or those regions of the flash memory is de* io 
leted and the ROM image which is stored In the cor- 
responding region or regions of the RAM is copied 
to the flash memory. 

9. A method as claimed in any one of claims 5-8 in '5 
which the table of changes tor the flash memory has 
bits corresponding to sectors of the flash memory, 
which are respectively set to one when the corre- 
sponding sector of the flash memory is changed 
and to zero when it is unchanged. 20 

10. A method as claimed in any one of claims 5-9 in 
which the header includes a two byte header field 
which indicates that the ROM image is an image to 

be changed and a one byte of an ID field which in- 2S 
dicates the kind of the ROM image to be changed. 

11. A method as claimed in any preceding claim which 
Is performed by execution of a program stored in 

the boot area of the flash memory. 30 

12. A method as claimed in claim 5 which is performed 
by execution of a program stored in the boot area 
of the flash mernory, the boot area being provided 
with: 35 

a routine for detecting whether or not the ROM 
image is normally recorded in the program re- 

. gions; 

a transmitting driver for storing the ROM image 40 
in the RAM after receiving the ROM image 
which is transmitted through the parallel port; 
a RAM driver tor setting the table of changes 
tor the flash memory by reading the ID after it 
is determined whether or not the header is pre- 45 
sented in the RAM; and 
a flash memory driver for copying the ROM im- 
age in the RAM to the corresponding sector of 
the flash memory after the ROM image is de- 
leted from the corresponding sector of the flash so 
memory according to the table of the changes 
for the flash memory. 

13. A method of processing a ROM image when the 
supply of electric power to a computer peripheral is ss 
interrupted, as described herein with reference to 
and as illustrated in FIGs. 5-9 of the accompanying 
drawings. 
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(54) ROM image processing when supply of electric power is interrupted 



(57) Disclosed is a method of processing a ROM im- 
age when the supply of electric power to a laser printer 
is interrupted during the downloading of the ROM image 
to a flash memory. According to this method, if the ROM 



image is abnormally downloaded to the flash memory, 
the ROM image can be re-loaded to the flash memory. 
Accordingly, although the ROM image is abnormally 
loaded into the flash memory in the laser printer, it is 
possible to use the laser printer as normal. 
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